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Il Totawview

TECHNOLOGIES

What is TotalView?

A comprehensive debugging solution for demanding
parallel and multi-core applications

| /home/ehinkel/Source/combined

. . .
Wide ?;)mpller & platform File Edit View Group Process Thread Action Point Instrumentation Tools Window — Help
suppo B o = . | e = = :

PP OHNB W [593 «/9 3 3 - W
Group (Control) X - e ‘
e C.C++, Fortran 77 & 90. UPC Go Halt Kill Restart| Next Step Qut Fun To| Prev UnStep Caller B+
. . Process 1 (5274): combined (Stopped) ESE=S====S=======
e Unix, Linux, OS X Thread 1 (5274) (Stopped) <Trace Trap> |[IIMIMIMAOINAARIAIUINIE
Stack Trace i Stack Frame
b HandleS COhCUlTency t++ | Circle::area, FP=bf8d9fc8 ||| Function "Circle::area': A
] ] c++ | Circle::not-in-charge Circlei3 Fg;lgj Blth}j;S:$b1 0xbf8da0ald -> (s|!
- c++ | Cylinder::Cylinder, FP=b£f8d ) g
* Multi-threaded Debugging (o Cylinger::Cylinder kFP:bfgd:%gg result: 1.52482386217018
. main, FP=bf8da
 Parallel Debugglng __libe_start_main, FP=bf8dalf$ Registers for the frame:
. %eax: Oxbf8dalal {(-108123
MPI’ PVM’ Others £ %ecx: Oxbf8daldb4 (—108123_}/_
« Remote and Client/Server Debugging Function Circle::area in combined.cxx il
=N i
b |ntegrated Memory Debugg|ng 3%76 // Your basic circle area function
» Reverse Debugging available T
. =D result = PI *’m_radius * m_radius; // Our old friend, pi r squal
. ReplayEnglne add on ﬁg% } return result; =
: 433
* Supports a Va”ety Of Usage MOdeIS 434 // B Simple 3-D figure - class exercise: Do a cone figure in the
435 // fashion. - I forget how to calculate the surface area of a coif,
e Powerful and Easy GUI 2 l Zig
« Visualization Action Points Prgcesses]Th[eads] P-| P+| T-| T+]
combined.cxxi%gg deriv;d_class+0x8949 -
inti bined. rintArray<int>+0x49...
* CLI for Scrlptlng ggﬁbﬂ:d. g§§#357 Eser_tempilates+0x3e J
. . combined. cxx#530 arrays+0x387...
® Long Distance Remote DebUgg|ng combined. cxx#592 combine_waves_worker+0x17
. STOP comb:!.ned.cxx#608 parallel combine_waves+0x24
3 ° Unattended Batch Debugglng 8 roamhinad ~vedATIN rthrasde 1anntvR1] £
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Il Totawview

TECHNOLOGIES

Supported Compilers and Architectures

e Platform Support
e Linux x86, x86-64, ia64, Power
e Mac Power and Intel
e Solaris Sparc and AMD64
o AIX, Tru64, IRIX, HP-UX ia64
o Cray X1, XT3, XT4, IBM BGL, BGP,
e Cell, SiCortex
« Languages / Compilers
e C/C++, Fortran, UPC, Assembly
e« Many Commercial & Open Source Compilers
e Parallel Environments
« MPI
e (MPICH1& 2
e LAM

 Open MPI,
e poe, MPT, Quadrics, MVAPICH, & many others )

4 . UPC
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.. TOTALVIEW

TECHNOLOGIES

Starting TotalView

|w New Program

RS N Erogram] 5rguments] Standard I!O] Para[lel]

StarE new Parallel system: | None

f
rocess
5 Tasks: | g Nodes: l ?
k iE Additional starter arguments:
Attach to I
process

Open a
core file

OK | Cancel |

Help l

Open a Core File
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.. TOTALVIEW

TECHNOLOGIES

Starting TotalView

Via Command Line
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Preparing for debugging on Bluegene

» TotalView needs debug symbols
« Add '-g' to your compile line

* |f bug can be reproduced without optimization,
remove any optimization flags

 Note: GNU Bluegene/P Compiler Wrappers
(mpicc, mpicxx, and mpif77) force -O3 into
compilation.



Starting TotalView on ALCF Bluegene BBR Taranney

 Submitting a job for debugging using isub...
the following is how a user would start a 64-node job:

isub -q prod-devel -t 60 -n 64 --run totalview mpirun -a -np
64 a.out

or else

isub -q prod-devel -t 60 -n 64

[wait for prompt]

totalview mpirun -a -np 64 a.out You start of debugging
‘'mpirun’

» Typically the first thing you would do is hit the “GO” button.

TotalView will tell you when the application has been halted

» All processes will be halted after executing exactly one
instruction.



Process Control &
Navigation
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.. TOTALVIEW

TECHNOLOGIES

Interface Concepts
Root Window

File Edit VYiew Tools Window

D/| Rank | Host | status  »Status Info

e State of all processes

@1 0 <local> B
: &5 intrepid.ethus.cT =
belng debugged -- ] intrepid.ethus.cT .T Stopped
®- 7 intrepid.etnus.cT _ :
e Process and Thread & 8 intrepid etnus.cT *B = Breakpoint
-- 3 intrepid.ethus.cT _
status @ 10 intrepid etnus.c T *E = Error
. . -- 1 intrepid.etnus.cT _
 Instant navigation access @12 intrepid.etnus.cT oW = WatChpO|nt
o IB

e Sort and aggregate by SEETR <local> B4 R = Running
@14 2 <local= B
status @15 3 <local> B M = Mixed

H = Held

10
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Il Totawview

TECHNOLOGIES

TotalView Root Window

Hierarchical/ Host name
Linear Toggle . . — ;
[= Etonus TotalV |
File Edit View \Tools Window Help
' =| ID/| Rank \ Host Status Description
@ 1 0 ocal= B mismatchLinux.0 {1 active threads)
-- 9 ingepid.ethus.cT ‘homedbarrykitestsifork_loopLinux (5
.- 6 intrepid.ethus.cT ‘homesbarrykitests/ork_loopLinux.1
Rank # @ 7 intrepid.ethus.cT ‘homedbarrykitestsiork_loopLinux.2 1
(if MPI program) -‘ ] intrepid.ethus.cT ‘homesbarryk/tests/fork_loopLinux.1.”
®- 9 intrepid.ethus.cT ‘homesbarryk/tests/fork_loopLinux.1 .
oJ - 10 intrepid.ethus.cT ‘homedbarrykitestsifork_loopLinux.1.”
-‘ ' intrepid.ethus.cT ‘homesbarrykftests/fork_loopLinux.3
-. 12 intrepid.ethus.cT ‘homesbarryk/tests/fork_loopLinux.2.”
=813 1 <local= B mismatchLinux.1 (1 active threads)
TotalView L1311 <local= B4 in main
- 14' B i inux. i
Thread ID # H 2 <local= mfsmatcthnuxz (1 act!ve threads)
@15 3 <locg B mismatchLinux.3 (1 active threads)
Expand - Collapse Process Action Point
Toggle Status ID number

 Dive to refocus

11

*  Dive in new window tnget a second process window
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D Totawview

Process Window Overview

IEiIe Edit View Group Process Thread Action Point Tools  Window

Group (Contral) | & ii i’ 5 :

Go Halt Kill Restart Next  Step
Process 1 (20986): fork_loopLinux (Stopped) =

Thread 1 (20986) (Stopped) <Stop Signal> |[IINININIIRINIMIRININ

Toolbar

Stack Trace - Stack Frame
__select, FP=bffff088 |5 |/Function "snore": Y
wait_a_while, FP=bffff088 arg: 0x00000000 J
snore, FP=bffff0c8 Block "$hl#$h2":
forker, FP=hffff148 ti t: truct ti 1
Stack Trace Pane =% 5 apper, FRBEEEEing | |||slock robiv. oo tnevad) Stack Frame Pane
main, FP=bffffled me: 0x00000000 {0)
_ libc_start_main, FP=bffff218 entry_count (%eax): Oxfffffdfe
old_ticket: Oxffffffff (-1)
ticket: 0x00000004 (4)
pts: 0x00004000 {16384)
»-‘. Vs mbmvmm Favm Flm Fommvnm . -L
H H Function snore in fork_loop.cxx = =
PrOVIdes detalled 645 wait_a_while (&timeout); A
646 bad_addr = -3;
= 1 * ;
state of one process, |- bar - Sfog, | ooo-sedn
649 *foo = bar + 1;
H 650 }
r a single thr
or a single thread 5 for (1) Source Pane
. . 653 {
Wlthln a process 654 struct timeval timeout; !
=D wait a while (&timeout);
656 if (SrperE)
657 printf ("Thread %1ld woke up in Snore()\n", (long) (pthread_self
658 if {use_mut)
. . 659 {
660 if (!please_shut_up)
A single point of eel {
662 #if defined(_ alpha) &% !defined(_ linux)
663 printf ("Thread %d {(posix = %1d): Trying for the lock\:n"
contrOI for the 664 int{pthread_t (pthread_self())->_ sequence),
ccrC e o e I RN AR ’
d oth g oel el
process and otner Action Points] Prgcesses] Thgeads] [F=] || lEe] | =] T
7 2 3 4 5 6 7 8 Al
related processes
Tabbed Area
12 vi
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Il Totawview

TECHNOLOGIES

Stack Trace and Stack Frame Panes

======= Process 1 (10893): fork_loopLinux (At Breakpoint 1
Thread 1.1 (1 0893) (Stopped) [{HIMNCCRRRRRRRRRRRROCCRRRRRRRRRRRRRVACCORRRRRRRRR DM

= Stack Frame

Stack Trace

wait_a_while, FP=bfffeaa8 |4 |Function "wait_a while": /
snore, FP=bfffeael timeout: Oxbfffead0 -> (str
forker, FP=bfffebhtid Block "$bhZ":
c++] fork wrapper, FP=bfffebd8 resplt: 0x00000000 {0)
main, FP=bfffec03
4 1libc_sfart main, E‘P=b£ffec48 Regisfkers for the frame:

eax: 0x00000000 {0)

ecx: 0x00000000 4{0)

edx: 0x00000000 [{0)

- ebx: 0x401d7dd4 (10756?458[]

| ¥ D T TP PO

1NTOITATOO é

Language Name Frame Pointer Local Variables Register Values
* Click to refocus * Click to modify
13 source pane * Dive for variable window
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Source Code Pane Il ToTawview

TECHNOLOGIES

View as Source - or Assembly - or Both!

Function combine_waves_worker in combined.cxx i s
) targ[n].end=(1+n}*15$' 0x0804a39a: R
- 580 targ[n].a=a; 0x0804a39b:
581 targ[n] .b=b; 591 0x0804a3%9%c: movl -
582 1} 0x0804a39d:
return targ; 0x0804a3%e:
584 211 0x0804a39f: movl €
585 1} 0x0804a3a0:
586 0x0804a3al:
587 woid* combine waves 3 iz 0x0804a3a2: movl Z
[EARF | thread_args* arg= 0x0804a3a3:
589 1Nt ; 0x0804a3a4:
59 float temp; 2:: 0x0804a3ab: Jmp &
ERE for (j=arg->start;: 0x0804a3a6:
— temp=arg->al[j]+a: == 0x0804a3a7: movl -1~
[ 593 arg->al[j]l=temp; 0x0804a3a8:
594 temp=0.0; 0x0804a3a9:
595 } s 0x0804a3aa: movl {
596 0x0804a3ab:
(EvAL R 21z 0x0804a3ac: movl -
598 0x0804a3ad:
599 | 0x0804a3ae:
600 int parallel combine T 0x0804a3af: addl Z
601 0x0804a3b0:
[STOP | pthread t* threads o 0x0804a3bl: addl %
603 thread _args* args : 0x0804a3b2:
§Q§ void * thread_resul, - 0x0804a3b3: leal (| £
SN JE— - ~ J -

14
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Il Totawview

TECHNOLOGIES

Tabbed Pane

letion Points“ Prgoesses] Th[eads] B L T s fj_
B 2 combined.cxx#255 printArrav<int>+0x49... I3
Action Points] Processes Th[eads] P-| P+| T-| T+‘_h
= = , = = i
=
L | |Action Points] Prgcesses] Threads“ P-| P+| T-| T+
A {3084118688) R in _ clone A
. (3084114864) ©6 in combine waves worker
1753 (3075722160) B6 in combine waves worker
1.4 (3067329456) C£b6 in combine waves worker
1585 (3058936752) £6 in combine waves worker
/
Action Points Tab Processes Tab Threads Tab:
all currently defined  all current all current threads,
action points processes ID’s, Status

15
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.. TOTALVIEW

TECHNOLOGIES

Process Status

.
= fokloslimx [~ |]

File Edit ¥iew Group Process Thread Action Point Tools Window ﬂelpl

Process/Thread
status is available
at a glance, in

Group (Control) _’,l D i' _ " 5 Wj § ?

Process 1 {20986): fork_loopLinux (Stopped) =

Thread 1 (20986) (Stopped) <Stop Signal= [N

__select, FP=bffff088 | ||Function "snore": A
bOth the PFOCGSS T7%] wait a while, FP=hff££088 arg: 0x00000000
C++| snore, FP=bffff0c8 Block "S$hla#$bh2":
c++| forker, FP=bffffl148 timeout: (struct timeval)
and ROOt c++] fork_wrapper, FP=bff££1ha Block "$hl":
C++ ] main, FP=bhffffle8 me : 0x00000000 {0)
. __libc_start_main, FP=bffff218 entry_count (Zeax): Oxfffffdfe
W|ndOWS old_ticket: Oxffffffff (-1)
ticket: 0x00000004 (4)
pts: 0x00004000 {16384)
h:-‘l Tmmn mbmmmn Fmm Flm Fommnm
*io= ~gore in fork_loop.cxx = =
= out) ;
File Edit View Tools Window dr ;
ﬁttached] gnattachecl] groups] ng]
=| ID/| Rank Host Status
nt;
pt) ;
] <local= i woke up in Snore()n", {(long) (pthread_self
1 <local> in wait_a_while _up)

ho14 <local> Bl in wait_a_while defined (__linux)

2 <local> B thomesharrykitests/fork_loopLinux1 (5 a| ||JE=5n 23, Beoi = oL0) oy Lo ey
@ 3 zlocal> B fhomesbarryk/testsifork_loopLinux.2 (S a R e = 2
--4 <local= B /home/harrykstests/ork_loopLinux.1.1 (S P-| P+ T-| T+
@9 <local= B ‘fhome/harryk/testsifork_loopLinux.1.2 (5 8 g
-- ] <local= B ‘fhome/harryk/testsifork_loopLinux1.1.1
-- 7 <local= B fhomesbarrykftestsifork_loopLinux.2.1 (5
16 @®- 8 <local> B fhomedbarryk/tests/fork_loopLinux.3 (3 aE
¥
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Stepping Commands

TOTALVIEW

TECHNOLOGIES

Group (Control) | D ' . »

Go Halt Kill Restart

HERE

QOut RBun To

Next| Step

Function subl1 in steg.c

ElE

int subZ{int);
int sub3(int);

int nain ()
inl j, k, 1L =0;
- 5 J = subl{i); < = sub3{j);

Based on 10 printf ("The value of k is zd\r", k);

Out 1 3

11 iat subl{int =)

PC location 1

_ ® - sub2il) ——
Next Iﬁl% retura (x++);
17 )
18
19 iat oubZ(int ¥) Step
20 {
21 v -y o+ 10,-‘—
22

Run To

Y
23] return (y*10); -]
24 3

25

26 int sub3{int z)

27

28 return (z*z);

=l

=

17
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D Totawview

Action Points

File Edit View Group Process Thread Action Point Tools Window Help

Thread 1.1 ] [> ii ii Set Barrier P-| P+l
Go Halt Delete Resi =
At Location...  Ctrl+B
Process 1 (10893): fork_| :
Thread 1.1 (10893) (Stoj  Erakir
Stack Trace Disable
wait_a_while, FP=bfffeaad |4 A B k H t
snore, FP=hfffeaeh ReSIS @ || rea pOIn S
forker, FP=hfffehtd Properties
fork_wrapper, FP=hfffehd8 — = ) (1024)
main, FP=hfffeclf 4 Suppress All Ctrl+Shit+D b (10)
_ libc_start_main, FP=bfffecds Delete &l atbtr_t)
B = (107445
Load All... ld7edc (1 . .
Barrier Points
4 Save As.. \'u:c-n'u:n_'/_
Function fork_wrapper in fork_loop.cxx =] =
1031 woid fork _wrapper (int fork_ count) A

1032 {

1033 pthread_t my_ptid = pthread_self();
1034 pthread_t new_tid; g m L]

1035 pthread_attr_t attr; C d t I B k p t
onditional Breakpoints
1037 int local_fork count;

1038 thread_ptids[0] = my_ptid;

1040  if (!fork_late)
forker (fork_count); /* Never returns. */

ig:ﬁ local fork count = fork_count > 0 ? fork_count : 1; Evaluation Points

1045 printf ("Pid %d: Spinning off a second thread to forkin", {(int) {getp
~]

1047 printf ("root_ptid = %1d, pid=%d\n", (long) (my_ptid), (int) (getpid()
1048 new_tid = 0;

1049 #if !defined (_ Lynx)

1050 pthread_attr_init (&attr);

RIa Lk T, Ry

Watchpoints

Dive

[EvAL | p. cxo559  wait_a_while+0xf9
Disable | (libc.so.6 unloaded)

Delete

£
-
T
walt_a_wl
D op. cxo553  walt_a_while+0x71
| A
18 === Properties
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Il Totawview

TECHNOLOGIES

Setting Breakpoints

Function! «  Setting action points
1031 woid fork_wrapper (in

1032 { . Qinela.nlink
1033 pthread_t my ptid = S|ng|e click line number

1034 pthread t new tid; - - -
1035 pthread attr T attr ° Deleting action points

1036 int whoops;

1037  int local fork_coun » Single-click action point line

lggg thread_ptids[0] = m

1 ° I I I i

1040} if (Ifork Late) Disabling action points

forker (fork_comn  ,  gGjngle-click in Action Points Tab Pane

1043 local_fork_count = . .
1044 » Optional contextual menu access for all functions

1045 printf ("Pid %d: Sp

=
o
=
[aa}
[ ]

1047 printf ("root ptid Action Points Tab
1048 new tid = 0;

1040’} #if | deFined { _Lynx) « Lists all action points

1050 thread attr init . . . .y .
e Tl - Dive on an action point to focus it in source
pane

Action Points] Prgcesses] Thre

Action point properties

Dive :mdjl‘SSS
sTOP xR 1028 °
b Bty In Context menu
Dissble  [*13% . 3aying all action points
Delete . .
» Action Point > Save All

19

Properties.. ==
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TECHNOLOGIES

.. TOTALVIEW
Setting Breakpoints

'w At Location:

—S% a breakpoint on
4 Function or line

« All methods in class
~ All virtual functions and overrides

Named:lI

OK | Cancel Help

20
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.. TOTALVIEW

TECHNOLOGIES

Conditional Breakpoint

+ /home/ehinkel/Source/combined — K
File Edit View Group Process Thread Action Point Debug Tools Window Help
—' Go Halt Kill Restart|Next Step Qut Run To|Prev UnStep Caller BackTo LI

Process 2 (14218): combined (Stopped)
Thread 1 {14218) {Stopped) <Trace Trap>

Stack Trace : Stack Frame
arrays, FP=bfed8708 | Function "arrays": j
w Action Point Properties g oters.
: : : ' {struct Shape)
 Breakpoint - Barrier 4 Evaluate 1D: 11 (etrict cicols)
e =4 {struct Cylinderx
E_@ressmn. {struct Cylinder
if (my_ptid == $tid) { $stop; | Oxsoatizt - bebg
onal] 1
A
" \n " ;
gL
it + j*step); ,
4 C++  C s Fortran ~, Assembler potind et anasti P
Location: /homefehinkelfSource/combined.cxx#505  Addresses... i-l ﬁl LJ ﬁr—
Y
J¥ Enable action point
J¥ Plant in share group N
24
OK Delete Cancel Help
_ Ok | Delete | Cacel | Hep | 3

21
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Evaluation Breakpoint... [ [ [ Tatawview
Test Fixes on the Fly!

= |

File Edit View Grou

« Breakpoint - Barier “ Evaluate  ID: 1

I
Group (Control) _IE Ep——

For{i=0;i<test_len;i++) {
silly_stats(&test[i], &min,&max);

 Test small source code patches ) () AL —
. ibc start mair i,test[i],min, max, tot);
« Call functions —Libe_start, ’
e Set variables
e« Test conditions J—
4 C/C++ or Fortran Location: had.c#12
e Can’t use C++ constructors #include cstdio Jf W Enable action polnt
e Use program variables

int main(int arc

e Can’t modify variables or call
functions with replay engine 10 ine s, test doncdg, oo SR BT BB 58,585,586, 0

11 float min=100.0, max=0.0, tot=0.0;
(= for(i=0Ji<=test len;i++){
13 silly stats(&test[1], &max, &min) ;

1
goto 17;

void silly_stats| J7 Plant in share group
if (*x>*max){ *r
if (*x<*Fmin) { *r
b | Delete Cancel

Ll JE I g Y0y [ SNES Y S o

iten 0:39,039998 range 99,099998 - 99,033998 sun 99,039998 14 tote=test[i]; . o

item 1:42,000000 range 42,000000 - 99,099398 sum 141,100006 15 printf("item %d %f %f %f %f\n", 1, test[i],min, max, tot);

item 2:58,299999 range 42,000000 - 99,099398 sum 199,400009 16}

item 3:39,000000 range 339,000000 - 93,033338 sum 238,400003 17 printf ("N %d min %f max %fintotal %f mean %f\n", test_len, min, max, tot, t
item 4:77,699997 range 39,000000 - 99,093998 sum 316,100006 18 return 0: -

item 5:78,000000 range 39,000000 - 99,093393 sum 334,100005 19 3 ;

item £:92,099998 range 39,000000 - 99,099998 sum 486,200012

item 7:58,500000 range 33,000000 - 93,093338 sum 544,700012
item 8:58,000000 range 33,000000 - 93,093338 sum 602,700012
item 9:91,000000 range 39,000000 - 93,099338 sum £93,700012 ~ I -
N 10 min 33,000000 max 93,039938

2 2 ﬁotal £93,700012 mean £3,370001

TotalView Technologies Confidential
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TECHNOLOGIES

. TOTALVIEW

Setting Breakpoints
With C++ Templates

TotalView understands C++ templates and gives you a choice ...

Function main in template.cxx -1
1 #include <iostream> < > +
3 # Breakpoint + Barer + Evalugte  ID: 1 T max<char=(char,chan+0x12
3 template<class type > 7 max<int={int,inf)+0x6
4 type max(type dl, type d2){ When Hit, Stop
return d1 > d2 ? d1 : d2; . 7 maxzdouhle={douhle,double)+0x1e
& ) Group
7 I max<char const*=(char const®,char const)+0
8 int main{int argc, char** argv) { ~ Process
9 std::cout << max('a', 'z') << "\n";
10 std: :cout << max(465,12) << "\n"; + Thread
11 std::cout << max(.99,1.1) << "\n";
12 std: :cout << max({"first", "second") <«
13 return 0;
14

v I |
Al _Nore |
7 Plant in share group

Location: template.cxx#S Addresses...

I Enable action point

OK Delete Cancel Help | OK I Cancel |

23 Boxes with solid lines around line numbers indicate code that exists at more than
one |OCati0n . TotalView Technologies Confidential



Watchpoints D Totawview

—ai/nfs/netapp/u2/home/barryk}tests/arraysl.:i.tmx - MAIN__ - | - iJ . . .
T Gn U o Wi w || VVatchpoints are set on a fixed memory region
A = METEE] . : :
RN conp oy 1 RGHHIEEE 0-bmid00 Use Tools > Watchpoint from a Variable Window
slice: | () Filter: or
Type: | complex(100) More |
Vanables | Vel From source pane with contextual menu
(7 2.07257270812388
(8) 0
— 2.07257270812958 || - When the contents of watched memory
(10)  [=] /fs/netapp/u2/home/barryk/tests/arraysLinux — MAIN _ — | - | | o )
S g File Edit View Tools Window Help change, the watchpoint is triggered and
ay [l IJ«IFJH TotalView stops the program.
(14) E§pression:| comp_array_1__(9) Address:| Oxbffidd40
(1 5) Iype: I complex
(18) — N :
.07 _||zorzsrzr0mzses ~ Conditional  ID: <news Watchpoints are not set on a

AN IRl LD variable. You you need to be aware

of the variable scope.

4 Group

+ Process

+ Thread Watchpoints can be conditional or
unconditional

TV variables $newval and $oldval
can be used in the conditional

ﬁddress:l Oxbfffdd40  Length in Eytes:l ] expression
" Enable watchpoirt Uses Hardware Watchpoints with
J7 Plant in share group 00 §9SES . o
24 various limitations based on
oK .
| architecture
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TECHNOLOGIES

.. TOTALVIEW
Using Set PC to resume
execution at an arbitrary point

=| fork loopLinux [=]0

File Edit View Group Process Thread Action Point Tools Window Help
+ Breakpoint - Barrier 4> Evaluate  ID: 3 = ; >

Group (Control) J D I' l " 3 »j ; ? _I_l
Expression: Go Halt Delete Restart | Next Step Out | Run To
fargs_ok = 0 = Process 1 (12973): fork_loopLinux (Stopped) =E=== |
o Thread 1.1 (12973) (Stopped) <Trace Trap=|[[[MCAAAAACERAAARCE ALK

Stack Trace E Stack Frame
main, FP=hfffdc08 Function "main":
_ libc_start_main, FP=hfffdc48 arge: 0x00000003 (3)

argv: Oxbfffdc74 -> Oxbf
Block "$bl":
fork_count: 0x00000003 (3)

args_ok: 0x00000001 (1)
arg_count:  0x00000002 (2)
arg: Oxbffffd48a -> "3
mattr: (struct pthread_mv
4 c + Fortran _
- T Registers for the frame: _"_
Location:  fork_loop.cxit1135 Function main in fork_loop.cxx =]

1128

1129 if (argc > arg_count &% (arg = argv[arg_count]) &% isdigit(*arg))
1130

11131 fork_count = atoi (arg);

1132 arg_count++;

1133 A S T

1134

I~ Enable action point —I

I Plant in share group

OK Delete Cancel | Help |

[EvaL | if (args_ok &% argc > arg_count &% (arg = argv[arg_count]) &% isdigi
1136 {

11137 threads_per
=D if (threads
1139 {

1140 fprintf ’ Do you really want to set the PC to main+0x1717
1141 threads

1142 yo/*iAf
1143 arg_count++

1144 }SATAE 4/
1145 il &I

1146 if (args_ok &%
1147 do

1140 i

25
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Managing Signals DEE Tatawview
File > Signals

Actions to take when signals received:

« Error - Stop “ Resend -~ Ignore SIGHUP 1 Hangup
< Error > Stop - Resend < Ignore SIGINT 2 Interrupt {rubout)
« Eror - Stop “ Resend - lgnore SIGQUIT 3 Quit (ASCII FS)
“ Error « Resend < Ignore SIGILL 4 lllegal instruction (not reset w
v gy lton o Pessng O g SIGTRAP 5 Trace trap (not reset when ca
& Error « Resend < Ignore SIGABRT 6 Abort process
4 Error ~ Resend -~ Ignore SIGBUS 7 Bus error
& Error « Resend < Ignore SIGFPE § Floating point exception
~ Error “ Resend - Ignore SIGKILL 9 Kill {cannot be caught or igno
« Error 4 Resend <~ Ignore SIGUSR1 10 User defined signal 1
“ Error + Resend - lgnore SIGSEGY 11 Segmentation violation
« Error 4 Resend < Ignore SIGUSR2 User defined signal 2
4 Error + Resend - lgnore SIGPIPE Write on a pipe with no one tc
—1
Defaults | Cancel I Help I
Error Stop the process and flag as error
Stop Stop the process
26 Resend Pass the signal to the target and do nothing: use with signal handlers Q

Ignore Discard the signal
TotalView Technologies Confidential
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TotalView Basics

Viewing and Editing Data
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.. TOTALVIEW

TECHNOLOGIES

Diving on Variables

You can use Diving to:
.. get more information
.. open a variable in a Variable Window.
.. chase pointers in complex data structures
.. refocus the Process window Source Pane

You can Dive on:

... variable names to open a variable window

... function names to open the source in the Process Window.
... processes and threads in the Root Window.

How do | dive?

*Double-click the left mouse button on selection

*Single-click the middle mouse button on selection.

*Select Dive from context menu opened with the right mouse button

TotalView Technologies Confidential



Div D Totawview

. (integer+8(100))

| ! (int.eger*Z(%gD))
MASTER_ARRAY: (integer (100)) .
LOCAL VAR: O (omﬂomoo) window 1
COMP16_ARRAY 2: (complex*16 (100
COMP_ARRAY 1: (complex*8(100))
Dive ||Common blocks:

Reg|[= ieee - 11 .
11
eee 0x1406214a0 )
$vold window 2
oive Dive T denorms integer(1000) (integer(1000))
leee_array Integer(6) (integer(6))
= ieee - ieee - 1.1 .
11
denorms 0x1406214b8
. o m ()
Diving on a Common o
Block in the Stack 1o 0 (0x00000000)
@ 0 (0x00000000
Frame Pane _ o
window 3
(5) x
(6) -
E leee_array 0x1408214a0
(8) ()
(9) integer(6
| 00
on_fo 0 (0x00000000)
@ 0 (0x00000000)
@) 0 (0x00000000)
@) 0 (0x00000000)
(5) 0 (0x00000000)
window 4 1 © 0 (0x00000000)

29
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Undiving

[T

=]

Process 1 (6343): hello (Stopped)

Stack Trace

Stack Frame

)
hello | = |00
File Edit Wiew Group Process Thread Action Point Tools Window Help
Group (Control) _’I b ii ib 5 '{7_’ g Qigl
Go Halt Kill Restart Next Step Out Run To

Thread 1 (Stopped) <Trace Trap>_ | IINANINANANINALLI

main,

File Edit Miew Tools

_ libc_start_main,

FP=bfffe288 |\
FP=bhfffe2c8 |

Window

K ]

Function "main":
arge:

More | Less(( [« | < | » | ]

Expression: | *(argv)

Address: Oxbfffe2f4

Type: | gstring *

T3 f7 —= "hello”

Value I

A |
0x00000001 (1) _I
Oxbfffe2f4 -> 0Oxb

(1075170772
(-107374937| _

TOTALVIEW

TECHNOLOGIES

In a Process Window: retrace the path that has been explored with multiple dives.
In a Variable Window: replace contents with the previous contents.
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The Variable Window

File Edit View Tools Window Help |
1.1 -~ More|Less|| [ | = | =] =]
Expression: b Address: 0x080438a0

Slice: [] Filter:

Type:  douhle[100]

Fie ConnMar: tconnMgr - staticlinux - 1,1

[0] File Edit View Tools Window Help
1] I =i Hie | BFE [ K€ >
[€] Expression: ConnMgr:connMgr  Address:  0x08049773
[3] Type: | int
4l Value i)

(2]

0x00000002 (2)
(6]

Editing Variables
. Window contents are updated » Click once on the value
automatically » Cursor switches into edit more

. Changed values are highlighted Esc key cancels editing

. “Last Value” column is available « Enter key commits a change
31 «  You can remove changes with Edit < Editing values changes the memory of the
> Reset Default program

Total\iew Tec! ies Con



TECHNOLOGIES

_ _ _ [Ih Totaview
Expression List Window

File Edit View Window Help
1.1 £ A b
Expression Value

i 0x00000003 (3)

d1_array (class d1[3])

d1_array[1].d1_v 0x000000071 (1)

dl1_array[i-1].d1_v 0x00000004 (4)

I

Teen

a AL -~ e
. ', A alh o A . *
CR—s .\“.r . ‘.' I\,‘_"‘“ .\.‘ I\Ms-unao - \*A.MOI ..
—A -5

Add to the expression list using contextual menu with right-click on a variable,
or by typing an expression directly in the window

. Reorder, delete, add . Updated automatically

. Sort the expressions . Expression-based

. Edit expressions in place . Simple values/expressions

. Dive to get more info . View just the values you want to monitor

32
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TECHNOLOGIES

Viewing Arrays

=i AN_ARRAY - ten_by tenAlpha - 1.1 B iEI
File Edit View Tools Window Help
1.1 B More| Less | [~ | < | =] ] Data Arrays
Expression:  AN_ARRAY Address: 0x1400011c0
slice: () Filter:
Type: | real(10,10,10)
Field | Value =
(.11 0
2,1, -0.506366
(3.1.1) -0.873297
@,1,1) -NQqq76R
(5.1.1)
6,1,1) File Edit View Tools Window Help |
(7.1.1) 1.1 <l More| Less|| [ |~ | I~ 1]
@1.1) Expression: d1_anay Address: | xbiieb3n
| G Slice: | [] Filter:
(10,1,1) Type: | class d1[3]
Field | Type Value |
=- [0] class di (Class)
©- base class hase {Virtual public base class
-y int 0x00000000 (0)
- hh_v int 0x00000000 (0)
... hame $string ™ 0x05048ad9 -= "base"
Str’u Ctu re Arrays - hase2 class haseZ {Virtual public base class
- b2_v int 000000000 (0)
- hh_ve int 0x00000000 (0)
- name $string * 0x08045ade -=> "hase2"
33 -y int 0x00000000 (0)

TotalView Technologies Confidential



.. TOTALVIEW

TECHNOLOGIES

Slicing Arrays

File Edit VYiew Tools Window
2.1 More | Less|| [~

Expression; —t— Address: 0x08097dcO
Shce: (6:10,6:100) Filter:

IN
Field Value

216 (0x000000d8)
294 (0x00000126)
384 (0x00000180)
486 (0x000001e6)
600 (0x00000258)
252 (0x000000fc)
343 (0x00000157)
448 (0x000001c0)
567 (0x00000237)
700 (0x000002hc)

Slice notation is [start:end:stride]

34
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o .. TOTALVIEW
Filtering Arrays

—-iieee_ar‘r‘ay - /nfs/netapp0/users/homes/barryk/tests/arraysAlpha - 3,| - i _
File Edit ¥iew Tools Window Help
3 = EEEEEFIEXEY
E@ression:l ieee_array Address: 0x1408214a0
Slice: | () Filteg2q. $int \,
Type: | $real_4(6) —~——
Field |value im
L)) INF
) -INF
—*iieee_arr‘ay - /nfs/netapp0/user/hone/barryk/tests/arraysAlpha - 3./ - i _ I
File Edit View Tools Window Help |
31 | EEEEFIEXEY
Expression: | ieee_array Address: | 0x1408214a0
Slice: () FilleT™ eq. $denorm File Edit View Tools Window Help |
| Type: | greal_4(6) D K | == [~ ]
: Field [value || Expression: intz_array__ Address: | 0xb
(5) 1.4013e-45 <denormalized= Slice: | (1) Filter€3value =20 .and. $value < 100
(8) -1.4013e-45 <denormalized= Type: | word(100) More |
Field | Value [
File Edit View Tools Window (: ? zj (gxgg: :)
E— S [P [KKC ] o P
Expression: ieee_array Address:  0x1408214a0 (19) 28 (0x001¢)
§Iice: ) Fi_Iter: 20y 30 (0x001e)
Type: $real_4(61 @n 32 (0x0020)
[l Field |value (22) 34 (0x0022)
o m INF (23) 36 (0x0024)
2 oo
(3) NaNQ 1
&) NaNs
(9) 1.4013e-45 <denormalized=
-1.4013e-45 <denormalized=
35
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_ o .. TOTALVIEW
Visualizing Arrays

=

File View Window

*Visualize array data using Tools > Visualize from the
Variable Window

sLarge arrays can be sliced down to a reasonable size
first

*Visualize is a standalone program

*Data can be piped out to other visualization tools

*Visualize allows to spin,
zoom., etc.

*Data is not updated with
Variable Window; You

must revisualize

osw 1 $visualize() is a directive
in the expression system,
¥ Axiz o and can be used in

evaluation point
o0 expressions.

T T T 1
[Xe ) 100 200 300 400
36 X Axiz
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TECHNOLOGIES

Four Ways to Look at Variables

Glance

e Stack frame

Hover

e Source pane

Dive to data window

e Source, Stack or Variable Window

e Arrays, structures, explore

Monitor via expression list
e Source, Stack or Variable window

 Keep an eye on scalars and expressions

37
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.. TOTALVIEW

Variable window fields are editable

ConnMgr: iconnMgr - staticlinux - 1,1
File Edit View Tools Window Help
T EEAETIEXEY
Expression: ConnMgr:connMgr Address: 0x08049778
Type: | int
Value im)

0x00000002 (2)

38
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EEEEEEEEEEEE

Typecasting Variables

o Edit the type of a variable

« Changes the way TotalView interprets the
data in your program

 Does not change the data in your program
e Often used with pointers

« Type cast to a void or code type to snoop
around in memory

Give TotalView a starting memory address and
TotalView will interpret and display your memory
from that location.

39
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TECHNOLOGIES

Typcasting a Dynamic Array

array - diveinall = 1.1
File Edit View Tools Window
1.1 SRR

—t

Expression: array Address: Oxbfaeb940
Slice: | [1] Filter:
Type: | struct compound_t[20} N

| Type Value

struct compound_t (Struct)

struct basic_t (Struct)

struct basic_t* Ox0804abd6 - (struct bag
float )

struct compound_t (Struct)

struct basic_t (Struct)

struct basic_t* 0x080490dd - (struct bas
float 3.99868e-34

40 o
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Dive in All

File Edit View Tools Window Help |
1 = N EEIEEIEXE.
Expression: | array Address: Oxbfaeb940
Slice: | [1] Filter:
Type:| struct oompound_t[2(ﬁ I
Field | File Edit View Tools Window Help |
= [0] struct corr | | 1.1 2 54 ‘ s | Ke>H
R struct basi | Expression:| array Address:| Oxbfaeb940
La int Slice:|[] S
b int Type: | struct compound_t[20] File  Edit View Tools Window Holp ’
y struct basi | g, 0] struct comp E@ressi.on: {(struct compound_t[20])arr Addr.ess: OxbfaebS840 [Sparse]
. float B X struct basic. sle [ Al
2 [1] struct corr int Type: | int{20f
& x struct basi  —— Field value 5]
~a int Lo _Dive E] [0 Oxb7eb3adc (-1209320740)
b int Dive in New Window [1] Oxbfaeb968 (-1079068312)
L.c float .z ¢Pvein Al 2] 0x08048ddd {134516189)
y structbasi | &.[1]  Add to Expression List (3] Oxb7fef778 (-1208027272)
. Z float & X Create Watchpoint [4] Oxbfaeb9b0 (-1079068240)
e-[2] struct corr - a” Changde Field = L) Oxbfaeba2c (-1079068116)
B % struct basi Lb - At [6] Oxbfaeb9fs (-1079068168)
~a int ic float (7] 0x00000000 (0)
b int struct basic | [8] Oxb7fedb30 (-120807 1376)
“C float o7 float [9] 0x00000000 (0)
y struct basi § 5. 2] struct comp | [10] 0x0804d004 {134533124)
. Z float & X struct basic | [11] 0x00000001 (1)
& [3] struct corr La int [12] Oxbfaed811 (-1079060463)
b int [13] Oxbfaed8c0 (-1079060288)
. . . . Lo float [14] Oxbfaedbd? (-1079059502)
Dive in All will display structbasic Jl [15] Oxbfaedea0 (-1079059312)
. .z float [16] Oxbfaedddd (-1079058979)
an element in an array |.s struct comp | [17] Oxbfaede9? (-1079058798)

41

of structures as if

TOTALVIEW

TECHNOLOGIES

it were a simple array.

(18]
(19]

Oxbfaedf3e {-1079058626)
Oxbfaedfbe (-1079058500)
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TotalView allows you to look at

TOTALVIEW

TECHNOLOGIES

Looking at Variables across Processes

]
- sweewenm-ti [ ]

File Edit View Tools Window

Help |

the value of a variable in all MPI | =

EEIE A AR XEY

Multiple

Expression:  source Address:
processes %';:: - Fitter
. Right Click on the variable Process |value

mismatchLinux.0

e Select the View > View Across | mismatchLinux

mismatchLinux.2

TotalView creates an array mismatehLin 3

indexed by process

mismatchLinux.4
mismatchLinux.5

You can filter and visualize mismatchLinux &

Use for viewing distributed

arrays as well.

mismatchLinux.7

TotalView Technologies Confidential
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TECHNOLOGIES

C++ Class Hierarchies

Variable Window shows class hierarchy using indentation

]
= | d2 — main — 1.1 | =0

File Edit ¥iew Tools Window Help
A1 ] More| Less|| [ | — | | ]
Expression: | d2 Address: Oxbfffd4cO
Type:  class derived2
Field Type | Value I=
=- derivedl class derivedi (Public base class)
&- basel class basel (Virtual public base class
basel_w int 0x00000009 {9)
i name $string * 0x05045503 - = "basel”
- derivedl _v int 0x<00000051 (81)
- name $string 0x0504580e - = "derived"
=- basel class basel (Virtual public base class
- basel_w int 0x00000009 {9)
- hame $string 0x05045503 -= "basel"
- derivedz_v int 0x000002d9 {729) B
I - name $string * 0x05048517 — = "derived:l Al

Example: ¢ derived2 inherits from base1 and derived1
derived1 inherits from base1

Note:
» Virtual public base classes appear each time they are referenced

e The vtable entry here is part of the C++ implementation but can provide useful
43 information
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Fortran 90 Modules
Tools > Fortran Modules

=

File

Edit

View Grou

=| Fortran Modules
File Edit View Window Help

Group (Control) Q

Stack T

t90] testmod,
main,
__libc_start _mair

integer vl
integer v2

program testmod

use datamod

real*8, dimension{4)
end module datamod

Modules from process 1 "modules"’

| DATAMOD

File Edit View Tools Window

Help |

JiE |

I

Expression: DATAMOD

Address: | None

Type: |

MOI’GI

Variables | Type

| Value

REAL*8(4)
INTEGER*4

1 INTEGER"4
module datamod %o

(REAL*B{4))
& (0x00000008)
0 (0x00000000)

vl
va

HHJL:—-H
NI g Y= W R . T T SO

.do

non

i=
. .-.](1) = 2%]

8
32

1.4
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TECHNOLOGIES

STLView

STLView transforms templates into readable and
understandable information

—STLView supports std::vector, std::list, std::map, std::string

—See documentation for which STL implementations are supported

File Edit View Tools Window ﬂelp| File Edit View Tools Window ﬂelp|

1 _| More|Less|| [”|”|F‘~|H| 11 _| More|Less||[/|/||\|l“f|

Expression: x Address: Oxbfffe1a0 Expression: x Address: Oxbfffdba0
Type:  class vector<float,allocator=float= > slice: [] Filter:

Field Type | e Actual Type: float[3]

Type:  class vector<float,allocator<float> =
Field Yalue

=- _Vector_base class _Vector_base<floa (Private base class)
&- _Vector_alloc_basclass _Vector_alloc_bas (Public base class)

- _M_start float ™ 0x08052368 - > 1.3 13
| M_finish float * 0x08052374 -= 0 2.2
. _M_end_of_sto float * 008052376 -> 9.50903e- 3.1
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TOTALVIEW

TECHNOLOGIES

[T

Creating Type Transformations

]|
File Edit View Tools Window Help
T 9 [ B [ K<> N

Expression: | info
Type: | class x1

Address:  0xbffff1 70

Field | Type |value O
@- xhase struct xhase {Public base class)
pName $string ~ Oxbffff1 60 -= "John Smith'
. pStreet $string * Oxbffif140 -> "24 Prime Pz
. CityState $string[30] “Natick, M& 01760"
- manth int 0<00000006 (B)
- dlay int 0x00000014 (20)
.. year int 0x000007d4 (2004)
- Y $void ~ 0xbffff1 60 -> 0x6eB86da
e (] $void * 0xbffff1 18 -> 0x00000064
info - main - 1,1
s=m———= File Edit View Tools Window Help
fi | SEAETIEXEY

Expression:  info
Type: | class x1

Address:  0xbfff170

Field | Type |value O
- pmonth int 0x00000006 (6)

- pName $string "John Smith"
pStreet $string "24 Prime Parkway, Suite
L pVoidi $string * Oxbffff1 60 -= "John Smith'
@- pVoide struct x2 {Struct)

q1 int 000000064 (100)

L g2 int 0x000000cd (200)

e

In $HOME/.tvdrc:

=TV TTF::RTF::build_struct_transform {

name {“class x1$}

members {
{ pmonth {month}}
{ pName {xbase upcast{*pName }}}
{ pStreet { xbase upcast { * pStreet } } }
{ pVoid1 {"$string*" castv }}
{pVoid2 {*{"classx2*" castq}}}

} } Meta Language:

{member}

{* expr}

{expr . Expr}

{expr -> expr}
{datatype case expr}

{baseclass upcast expr}
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| .. TOTALVIEW
www.totalviewtech.com

Software Tools for Q

CONTACT US | RESELLERS | CUSTOMER PORTAL | STORE SEARCH >
Your Parallel Debugging Needs

TOTALVIEW

TECHNDLOGIES
A Rogue Wave Software Company

OUR SOFTWARE | OUR CUSTOMERS | Doc%r':i;«;m;on & | user communiTy | POWNLOADS & |, oout us

SUPPORT

48

Participate in the latest Rogue Wave
Totalview, MemoryScape & ReplayEngine has acquired
Betas : TotalView Technologies, Inc.
IN THE NEWS LEARN MORE WHAT'S NEW
Download
01.06.10 Trandiations of MATLAB Models Free Trial

Rogue Wave Software has acquired
TotalView Technologles, Inc.

RESOURCES

* Video Tutorials

* Case Studies

* White Papers

* User Forum

* Platform Support

OUR SOFTWARE

TotalView MemoryScape
ReplayEngine Workbench
Remote Display Student Express

TotalView Is developers' key tool In
comparing different versions of an
application under development and in
testing... > more

MPI Debugglng Standards ... What
Took So Long?

It has been said, "The nice thing about
standards Is that there are so many of
them to choose from." But when it comes
to standard debugging Interfaces for
parallel computers... > more

Manage the risk in computationally
intensive parallel programs

With support for 20 implementations of
MPI, as well as OpenMP and UPC, we help
you manage the risk of parallel
applications... > more

Rogue Wave has
I$acqulred TotalView
~ Technologies, Inc.

- FAQs

$Announcln9 NVIDIA GPU
~ Port of TotalView

TotalView Supports Cray
£ CX1 Deskside
Supercomputer

InsideHPC Interview
=p TotalView on Extreme

~ Scale Development &M

|$Troubleshootlng Network
¥ Applications White Paper

TotalView Technologies Confidential

MATLAB AND TOTALVIEW

White Paper:
Validating C++
Translations of
MATLAB Models with
TotalView

. Using TotalView to

create cutting-edge

applications with highly
specialized computational
challenges.

See the video @M

—uzyes
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CONTACT US | RESELLERS CUSTOMER PORTAL | STORE SEARCH 4

I O1 Al_Vl EW SCIENTIFIC& | SOFTWARE DEVELOPERS &
PRODUCTS | TRAINING ACADEMIA | CUSTOMERS ABOUT US
TECHNOLOGIES TECHNICAL | DEVELOPMENT SUPPORT

COMPUTING

Home | Support | TotalView Documentation

e New Features

e Full User Guide

e Reference Guide

e GUI Reference Guide

e Platforms and System Requirements NEXT STEPS
e Installing TotalView
e Getting Started l — ] Contact Sales

e Using Threads Processes and Threads
e Using the Remote Display Client ﬁ View License Options
e Setting Up a Debugging Session

e Setting Up MPI Debugging Sessions ﬁl
e Setting Up Parallel Debuaaging Sessions ‘ — Request Web Demo
N —

e Setting Up tvdsvr

e Command Line Syntax /’ Sign up for The View
e Using TotalView Windows #

e Visualizing Programs and Data

e Debugging Programs

e Examining and Changing Data

e Examining Arrays
e Setting Action Points

e Evaluating Expressions

e Debugging Memory Problems

e Using the CLI
e Creating Type Transformations

©2008 TotalView Technologies - 24 Prime Park Way, Natick, MA 01760 :: (508) 652-7700 | Privacy Statement | Termsof Use | Site Map
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. . . CONTACT US RESELLERS CUSTOMER PORTAL STORE SEARCH >

I O1 ALVl EW SCIENTIFIC& | SOFTWARE DEVELOPERS &
PRODUCTS | TRAINING ACADEMIA | CUSTOMERS | ABOUT US
TECHNDLOGIES TECHNICAL | DEVELOPMENT

COMPUTING

SUPPORT

Developers & Support

Home | Developers & Support | Video Tutorials

Video Tutorials for TotalView, MemoryScape and ReplayEngine

These on demand video tutorials provide you with an easy and efficient way to learn the key capailibilities of

our products. Whether you are currently evaluating TotalView, ReplayEngine or MemoryScape, or are
looking for a brief update on the latest versions, these short videos are an ideal self paced learning tool.

NEXT STEPS

» C/C++ Support

o
‘ — -] Contact Sales
6 MINUTES

» Deterministic Replay with ReplayEngine
5 MINUTES ﬁ View License Options
» Getting Started with TotalView —
14 MINUTES ig’ Request Web Demo
» Memory Debugging =
S MINUTES

s
// Sign up for The View

» Asynchronous Threads
2 MINUTES

» Threads Navigation
2.5 MINUTES

» Setting Breakpoint Preferences for Threads
2.5 MINUTES

» Viewing Data Across Threads
2.5 MINUTES

» Debugging OpenMP with TotalView
2.5 MINUTES

» Seeing Threads and Process Status
2 MINUTES

On Demand Webinars

» TotalView Technologies ReplayEngine demo
» TotalView Technologies TotalView demo
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Parallel Debugging
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TECHNOLOGIES

Architecture for Cluster Debugging

e Single Front End (TotalView)

o GUI
e debug engine

 Debugger Agents (tvdsvr)

 Low overhead, 1 per node
e Traces multiple rank processes

e TotalView communicates
directly with tvdsvrs

e Not using MPI
* Protocol optimization

Provides Robust, Scalable and efficient operation with Minimal Program Impact

52
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Debugging Multithreaded Programs

When debugging multithreaded programs, you want to:
Know where to look to get thread status.

 Be able to switch the focus from one thread to another quickly and
easily.

 Understand how asynchronous thread control commands (step, go,
halt) and breakpoints are used.

A parallel program has a lot more states than ‘Running or stopped’

«  There are more degrees of freedom for program control. TotalView
gives you a full set of features to manage this complexity.

« ltis important to understand how the different classes of
commands and features work so as to avoid confusion.

53
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TECHNOLOGIES

Process Control Concepts

Each process window is always focused on a specific
process.

Process focus can be easily switched

e P+/P-, Dive in Root window and Process tab

Processes can be ‘held’ - they will not run till unheld.
e Process > Hold

Breakpoints can be set to stop the process or the group

Breakpoint and command scope can be simply
controlled
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Basic Process Control

Group (Contral) "L[> ii . i’ "d>j §

Fun To |

Group {Control) Go Halt Delete Restart | Next Step Out

Group (Share)

Group (Workers) Groups

res i) *Control Group

Process (Workers) —All the processes created or attached together
Process {Lockstep) .

ey Share Group

—All the processes that share the same image
*Workers Group

—All the processes or threads that are not
recognized as manager or service processes
or threads

*Lockstep Group
—All threads at the same PC

«Call Graph Group

—All processes going through the same node in
the call graph

*User Defined Group
95 —Process group defined in Custom Groups dialog
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Call Graph

) QuiCk View of Group {(Contral) _"| 7 Auto-Arrange

¥ (13,23, 3.3,4.3) A

program state 4

e Each call stack is a path 703

random_12

* Functions are nodes

e (Calls are edges

e Labled with the MPI
rank

e Construct process

groups

e Look for outliers

Dive on a node in the call graph to create a Call Graph group.
56
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User Defined Groups

: Grou p > CUStom Custom groups: Membership of selected group:
Groups, to create a [N KN KN

process group of some
other specification

e Group Membership

__Add. | Remove |

shown in Processes Tab

° User defined groups | Close I

appear in the “Go” drop-

down menu

S7
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Asynchronous Action ...
Point Preferences

Preferences X

TOTALVIEW

TECHNOLOGIES

58
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Asynchronous Action
Point Control

4 Breakpoint - Barrier «, Evaluate ID: 11
—When Hit, Stop

v Group

4 Process

~ Thread

Location: ‘homefehinkel/Source/combined.cxx#505

Addresses...

I Enable action point

7 Plant in share group

Processes...

TOTALVIEW

TECHNOLOGIES

‘ QK | Delete | Cancell

59
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Subset Attach

TOtaIVieW does nOt need to Attach Subset AttachSubsetilpha.0
be attached to the entil’e jOb Processes to Attach To: (¢ showing, 2 filtered, 4 total)

Communicator
Rank

Attached Rank Host

2 2 ralfie.ethus.com /nfsffs/udfhomest

° YOU can be attached tO different 3 3 ralfie.etnus.com /nfs/fs/ud/home/t
subsets at different times through
the run

* You can attach to a subset, run till i
you see trouble and then 'fan out' Al
to look at more processes if —Filters
necessary. Communicator: Al

Talking to Rank:

e This greatly reduces overhead

e |t also requires a smaller license if
you have a TotalView Team
license.

60
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NIF Totawview
View MPI Message Queues

Information visible whenever MPI rank processes
are halted

Provides information from the MPI layer

e Unexpected messages

. File Edit View Window Help

o Pendlng SendS ~___ Message State - 1.1 "springs.0" =

MPI_COMM_WORLD collectiwve Al

. . Comm_szii g

 Pending Receives ,‘;Ung J
= = Status Pending

S 1 1 .1
Use this info to debug Soucce ()

User Buffer 0x0809d028 -> 0x00000000 {0)
Buffer Length 100 {0x00000064)

e Deadlock situations

Unexpected messages
(0]

* Load balancing e Benang :

May need to be ) )
enabled in the MPI library

e --enable-debug
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Message Queue Graph

e Hangs & [ogione ] [ Updsie | Close | Help | )
Deadlocks

 Pending
Messages

e Receives
e Sends
* Unexpected

e Inspect
e |ndividual
entries
e Patterns

62
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» Filtering
e Tags

« MPI
Communicators

e Cycle detection
 Find deadlocks

Layout ] Cycle Detection ] Filter ] Save As...

I I Detect Cycles I

Next Cycle |
Reset Cycle Search |

63

[
Message Queue Debugging

Onptions | Update |

Close |

TOTALVIEW

TECHNOLOGIES

_bielp |

T
A
(1]
A
(2]
Ak
A«
100 .
\ \v L 4 Z2iaa
<t \‘ A
e \ A
-ﬁ’?&& €
- )
S
£
|~
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Strategies for Large Jobs: Focus Effort

® Problem: Some debugger operations are much more intensive than others,
when multiplied by N this can add up.

® Strategy: Reduce the interaction between the debugger and the processes
® Technique: Use TotalView's process control features to

® Single step one or a small set of processes rather than all of them
Use Group > Custom Group to create named groups

® Use RunTo or Breakpoints to control large groups of processes

® Use Watchpoints to watch for variable changes

Run T
[Group (Control) | Go Halt Delete Restart | Next Step Out | Bun To

ﬂ Group (Control) v [> ii [! ib ? t&j 3 "@

Group (Share)
Group (Workers)
Group (Lockstep)

Process (Workers)
Process (Lockstep)
Thread 1.1

rmeauw 1.1 I
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Strategies for Large Jobs

e Reduce N

 Problem: Each process added requires overhead

o Strategy: Reduce the number of processes TotalView is attached to

» Simply reducing N is best, however data or algorithm may require large N
e Technique: subset attach mechanism
 Focus Effort

 Problem: Some debugger operations are much more intensive than others,
and when multiplied by N this could be significant

o Strategy: Reduce the interaction between the debugger and the processes

 Technique: Use TotalView's process control features to
* Avoid single stepping

* Focus on one or a small set of processes

65
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TotalView

Memory Debugging
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What is a Memory Bug?

e A Memory Bug is a mistake in the
management of heap memory

» Failure to check for error conditions
e Leaking: Failure to free memory
» Dangling references: Failure to clear pointers

e Memory Corruption
e Writing to memory not allocated

e Over running array bounds

67
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What is a Memory Bug?
Why Are Memory Bugs Hard to Find?

® Memory problems can lurk
® For a given scale or platform or problem, they may not be fatal
Libraries could be source of problem

® The fallout can occur at any subsequent memory access
through a pointer

The mistake is rarely fatal in and of itself
The mistake and fallout can be widely separated

® Potentially racy’
® Memory allocation pattern non-local

® Even the fallout is not always fatal. It can result in data
corruption which may or may not result in a subsequent crash

® May be caused by or cause of a 'classic' bug

68
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The Agent and D Totawview
Interposition

Process

User Code and Libraries

TotalView

Malloc API

69
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The Agent and D Totawview
Interposition

Process

User Code and Libraries

Heap Interposition

Allocation Deallocation

Table Agent (HIA) Table

TotalView

Malloc API

70
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TotalView HIA Technology

Advantages of TotalView HIA Technology

o Use it with your existing builds
* No Source Code or Binary Instrumentation
e Programs run nearly full speed
e Low performance overhead
e Low memory overhead
e Efficient memory usage
e Support wide range of platforms and compilers
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.. TOTALVIEW
Memory Debugger Features

e Automatically detect allocation problems

e View the heap

 Leak detection

 Block painting

e Memory Hoarding

 Dangling pointer detection

* Deallocation/reallocation notification

e Memory Corruption Detection - Guard Blocks
e Memory Comparisons between processes

e Collaboration features

72

TotalView Technologies Confidential



.. TOTALVIEW

TECHNOLOGIES

Enabling Memory Debugging

Memory Event Notification

X Memory Event Notification

Allocation Failed &n allocation call failed or the address returned is NULL: probahly out of memaory
Double allocation Allocator returned a block already in use: heap may he corrupted

Double free Program attempted to free an already freed hlock

Free interior pointer Program attempted to free a block incorrectly, via an address in the middle of the hlock
Free notification & block for which notification was requested is heing freed

Free unknown hlock iProgram attempted to free an address not in the heap

Guard corruption The guard areas around a block have bheen overwritten, suggesting a bounds error
Invalid aligned allocation requesiProgram supplied an invalid alignment argument to the heap manager

Misaligned allocation Allocator returned a misaligned block: heap may he corrupted
Realloc notification & block for which notification was requested is being reallocated
Realloc unknown hlock Program attempted to reallocate an address not in the heap
Termination notification The target is terminating, memory analysis can he performed
Unknown error Some unknown error has occurred
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Memory Event Details Window

=

—Memaory Blocks

A Program attempted to deallocate an already deallocated hlock

[ = 0x08049858 - 0x08049903 €y

Elock Information
|0x08049858 171 bytes 0x08049903| |0x03049858 171 hytes

Block Information

Status: Deallocated

Status: The memory hlock has an afocaled status.
Flags: Hoarded 9 J

Point of Allocation: Y Function: T¥_STACK_get_backtrace (PC=0x40027e68)

Block Backtrace Information File: fhome/barryk/bld/linux-x86/interposition/src/backtracesbackt
n " . Line: 24
Select the desired tab below to see the block allocation or deallocation ne
hacktrace. Backtrace information may not always be available. Examine the Block Flags
::c:::tass Window to see the point at which the application stopped due to the Bl Notify when deallocated
Naotify when reallocated B
Backtrace - e i
. : >
ID Function Line # | Source Information —
= - - U Block Backtrace Information =
TY_HEAP_free_interposer 3010  /home/barryk/bld/linux-x36/interpos ERERITEE
free 167 ‘homedbarryk/hld/linux-x86/interpos
n n 3o mmIIE“:'S"r!""k"'t ee_double_freg ID Function Line # | Source Information
__lihc_start_main /lib/i686/libc.s0.6
_start /nfs/netapp/uzihomedbarrykitestsirel 4
[ TV_STACK_get_backtrace 24 fhomebarrykbldiinux-x86/interpositio...
- insert_hacktrace 594 fhomesbarryk/hld/linux-x86/interposition/sr...
= check_allocation 1117 /homesbarryk/bld/linux-x86/interposition/sr...
Source | fhome/barrykitests//iree_double_free.c malloc_hody 2122 /homesbaryk/bld/linux-xa6/interpasition/sr..
- . . - - - - TV_HEAP_malloc_interposet2152  /home/barryk/bld/linux-x86/interposition/sr...
30 | printf { "malloced %4d (%#6x) bytes at %p\n", region_size, region_size, s ), malloc 143 thomesbarrykbld/linux-x86/interpositionssr...
31 main 27 free_double_free.c i
32 | / now release the memory */ - " o —=]
33 Source fhomedbarryk/hld/linux-x36/interposition/src/backtracesbacktrace_glibc.c
34 | printf { "free { %p) [correct usage]\n”, s ); H 19 |int
20 | TYV_STACK_get_hacktrace ( void *“pcs, int vector_length )
i 21 | -
- - - Point of Deall " 22 | size_t ret_val; £
el Gl A oiniiotibeatgeation l [Point of Allocation [ Point of Deallocation ]

Close I View in Block Properties window Help I Close | Hide Backtrace Information Help
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Heap Graphical View

File Edit ‘iew Actions Tools Window Help

Process Set ! Configuration | Leak Detection | Heap Status | Memory Usage | Memory Compare |
Process )
Options
o
’V_I Detect Leaks | Relative to Baseline < |'| Leaked Block -’-I ’l 5| Q"I
[ filterapp {File: filterapp-2529. mdhg
F's
I
I

Heap Information IBa.cktracelSource | Memory Content |

— Overall Totals IJ— Selected Block [_|— Related Blocks———
Category | Bytes Property I Value | [I Bytes I Count |
Heap Start Address  0x0066ecd0
[ Allocated 223.98KB End Address 0x0066ecfs 20.50KB 512
| I
— Corrupted Guard Blocks 0 Size 41 0 0
D| II| 310 Deallocated 9.39KB Type Allocated 0 ]
_ Generate View ] Guard Blocks 0 Filtered No 0 0
— - = -+ I Hoarded 0 Backtrace 1D 14 0 0
_ =) Graphical View = b} Leaked Unknown Unknown Unknown
o -
| Enable Filtering ,g
| Generate View

m| = e =
I
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Leak Detection

Window  Help

_[_] Configuration I Leak Detection | Heap Status I Memory Usage I Memoary Compare I L e a k D et e Cti o n

— Options
"' Detect Leaks _| Relative to Baseline & |'| Leaked Block —'l ﬂ il | El . Based on Conservative
Garbage Collection

I I I I I I
I I I I I ]
T R R e Can be performed at any
S — s— s— — point in runtime
I

e Helps localize leaks in
time

‘

ITL

e Multiple Reports

Heap Information IBacktrace!Source | Memory Content |

| || Selected Block [~ Related Biocks  Backtrace Report
Category | By Property I Value |E
Heap Start A... 0x00663890 e Source Code Structure
I Allocated 14: End A... 0x006638h& 10.25KB
k[ Corrupted Guard Blocks Size 41 Slocks 0 .
i} I Deallocated ! Type Allocated 0 ° Graphlca"y Memory
£ Guard Blocks ] Filtered Mo - 0 gd Location
| I ) Backtr . 14 | F_=
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TOTALVIEW
Dangling Pointer Detection ..

= addr - main - 1.1 lniD
File Edit View Tools Window Help
1 =] [SIEN
Expression: addr Address:  Oxbfffd114 |
Type: int * Details... |
Yalue
0x080496d0 (Dangling) - > 0x00000000 (0)

File Edit View Tools Window ﬂelpl
T | FEIEE
Expression: misaddr Address:  Oxbfffd110 [

Type: int * Details... |

Value =
0x080436e4 (Dangling Interior) -> 0x00000000 (0)

77
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Memory Corruption Detection
(Guard Blocks)

¢
\'--.;L Configuration | Leak Detection | Heap Status IMemory Usage | Memory Compare |
\:_
It
{ Preceding Block Corrupted Block |Fullowing Block I

>

¥

[=] Guard Blocks _l_":.> | 0x0804a025 171bytes 0x0804a0d2| PxO304a0ed  32bytes  0%0804a107 |
on Guard Blocks Sy

Pre-Guard Size: g bytes i’ _:'\_\Li
Pattern: Ox77777777 _f| Ll
3
N Al
Post-Guard Size: |8 bytes 2 &%
Pattern:  0x999939399 _"I \.‘
Maximum Guard Size: |0 bytes

O

.e _J;
% Backtrace | Source
% Process |Function |Line# |Source Informs | | fhome/barrykifred/hia_events.c
r |J!'}-‘| TuT Iy
?V malloc 149 malloc_wrappe | | 102 hreak;
— iman 05 ia_events.c JAETE
a —libc_start_main libc.s0.6 104 | case notify_guard_corrupti|_J
41 _start hia_events 105
- 106
% 107 f
<
3

/8
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Memory Corruption Report

File Edit View Actions Tools Whndow Help

Process Set || Configuration | Lesk Detection | Heap Status | Memory Usage | Memary Compare |

Process

Preceding Block Corrupted Block | Following Block |
| 0:022b0020 64 bytes  0x022b00ST| | 0:022b0090 64 bytes  0x022b00ct| | 0:022b0100 64 bytes  0:022b013f|
=k

Backtrace/Source I Memory Content |

Backtrace [ Source
- . .
Process | Function | Line # I Source Information | |risgitempiwebcast_demo_filesimemaryimain cxx
| = - @_3
&,I " | malloc 166 malloc_wrappers_dlopen.c 72 Il Use 8 byte pre and post guard size.
Corerate v comupt_date | 76|ma 73 | sze=16;
main 126 maih.cxx
74 |
;| Corrupted Guard Blocks __libc_start_main libc.s0.6
75 Il Allocate some arrays.
. o _start filterapp
_| Enable Filtering & T 10 = (int =) malloc (
77 | w1 = (int *ymalloct size * sizeofi int 3 4
] -
| Generate View | .
IJhome.fchrisg.t’tempMebca.st_clemo_ﬁlestmemorynnain.cxx l
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Memory Comparisons

File Edit View Actions Tools Window Help -i
Process Set [ - ;
13 D'ff!! I' . Configuration | Leak Detection | Heap Status | Memory Usage | Memory Compare |
* [ IVve processes Process |
&-Parallel Job fork_loopLinux { ~Data Source——— —Process Comparisons
L fork_loopLinux » . . i
Combare Drocesses across rer—— Allocations - Deallocations | | Session 1: japp(10/10/05 04:59 PM) _ povores
. - . .
omp P T fork_loopLinux O leghs 2 (e Session 2: [filterapp(31163) < Diff
L fork_loopLi
CI u Ste r fork_loopLinux Process Bytes Bytes Bytes Count Count Count
fork_loopLinux.2 Session 2 | Session 1 | Difference | Session 2| Session 1 | Difference
L fork_JoopLinw® | E-fiterapp 32540KB 1612 323.83KB| 1568 5 1583
- | } o 1
° C th b I s oM IoBPEMIXZT)assB.cnx| 305 00KB 0 305.00KB| 1544 o 15
ompare wi aseline . rk"o"muxa PID: 31131 asshox<|  9.00KB 0 9.00KB 18 0 18
@ fiterapp(10710/05 0459 B sti_alloc.h B.69KE 0 6.69KB 3 0 3
) fiterapp(31183) B main.cxx 471Ke 0 471KB 23 0 23
e See changes between point A - ae) G i ¢ I 3 3
BF myClassA.cxo¢ 0 1024 -102 0 2 -2
and point B
. P B = -
® Com pa re Wlth saved —Generate View ——————————— Session 1 Source | Session 2 Source
| Source View g [
seSSion | Enable Filtering ﬂ
. Generate View | ﬂ
 Provides memory usage
change from last run ! ) Z
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Memory Usage Statistics

FEile Edit Miew Actions Tools Window Help |

RICEREERH !\ Configuration | Leak Detection | Heap Status | Memory Usage |Merr P~
Process Al —
= Parallel Job nbody_tree_ —Options Controls
Ll MP|_COMM_WORLD W Text M Heap | Total ¥M = I'l i Bar (Stacked) f|
T hbody_tree_cn. W Data | Stack ™ Stack VM ' —
—  nhody_tree_cr .
—  nbody_tree_cr .
—  nhody_tree_cr 14-
—  nhody_tree_cr 12-
—  nbody_tree_cn .
—  nhody_tree_cr — ]
L nhndw tree cn b MB 2
| S -
—Generate View
¢ Chart View f
_| Enable Filtering ) | 2 6 4 1 7 5 3 0
- Process (rank)
‘ Generate View | . i~ l:
81 ) | 7,
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Memory Reports

E o — - -
Wwor Taaoe
- Ve VINIW vi M e

Heap S:aius Graphical Reaort

 Multiple Reports

* Memory Statistics
* Interactive Graphical Display |

Sreztize Mezon
Avsdraea Frpod

e Source Code Display
e Backtrace Display

e Allow the user to

e Monitor Program Memory Usage
e Discover Allocation Layout

e Look for Inefficient Allocation

e Look for Memory Leaks
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Multi-Process and Multi-Thread

Memory debug many processes at the same time

« MPI

e Client-Server momms s e
* Fork-Exec

0 Pirreates WAy DavIgIhg Dminn: s
Manage Pmceases and Flias | P 15 | Frocess Sena Handing
° snapis 2000 | Manage Processes and Files
CO m pa re Other Tasks Yoy uglu Sour procesies On wrca Tles using Lhese Conlro s
tW O ru n S g::mmﬂm.y Data Hrucesses

Setecl procesess fom the Qs belove 290 uss Ihesa corb-ols Lo charee heir sescul or slzla

 Remote

araliz Inh kg
= [ fork_looniinux

R local anal 2
u u = I i Juoplinux [ lucw 9562 3
app| ications ;o s ; oo :
| ok loopLlinux 110 [ <loca 666
B fork_looolinaa 2 R sl 9865 ]
R

7
=lgCa)-
H o Beet loopLinuxz dacals anm 4 =
n n
applications e lirerion
Setect ey from the sl belos wne ress Unload Lo remove Lhe le from this session,
Akerzpp . NReragp- 2227 akc
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MemoryScape 3.0

Improved Memory Hoarding support
The use of memory hoarding in MemoryScape increases the risk of running out

of available memory. MemoryScape now has the capability to manage this
condition and alert you when you are at risk.

e Hoard Low Memory Controls
 Automatically release hoarded memory when available memory gets low,
allowing your program to run longer
e Hoard Low Memory events

« MemoryScape can stop execution as notification that the hoard droppped
below a particular threshold. This provides an indication that the program is
getting close to running out of memory.

e Hoard Low Memory scripting and CLI support
e TVScript
84 e MemScript
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Batch Debugging
tvscript
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Batch Debugging

e tvscript provides for unattended,
straightforward TotalView batch debugging
e As an adjunct to interactive debugging

» Usable whenever jobs need to be submitted or batched

* Provides a tool more powerful and flexible than Printf-
style debugging

e Can be used to automate test/verify environments

Think of tvscript as “Printf on steroids™

86
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Batch Debugging

e Using tvscript, multiple debugging sessions can be run
without the need for recompiling, unlike with printf

A single compile is all that’s needed, i.e.,

e gcc-g -0 server-dbg server.c

e tvscript syntax:

e  tvscript [ options | [ filename | [ -a program_args |

87
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tvscript

tvscript lets you define what events to act on, and what
actions to take

 Typical events
e Action_point
e Any_memory_event
e Guard_corruption
e error

« Typical actions
 Display_backtrace [-level level-num] [num_levels] [options]
 List_leaks
« Save_memory
e Print [-slice {slice_exp] {variable | exp}
o tvscript also supports external script files, utilizing TCL

within a CLI file allowing the generation of even more
complex actions to events

88
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tvscript

Example

e The following tells tvscript to report the contents of the foreign_addr
structure each time the program gets to line 85

-create_actionpoint "#85=>print foreign_addr”
e Typical output blocks sample with tvscript:

|

!

! Process:

! ./server (Debugger Process ID: 1, System ID: 12110)
! Thread:

! Debugger ID: 1.1, System ID: 3083946656
! Time Stamp:

! 06-26-2008 14:04:09
! Triggered from event:
! actionpoint
! Results:

! foreign addr = {
! sin family = 0x0002 (2)
! 0x1fb6 (8118)
|

|

|

|

|

|

sin port =
sin _addr = {
s_addr = 0x6658a8c0 (1717086400)
}
sin zero =
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tvscript

 Provides process, thread and timestamp information
 Provides a single output file, even with multiple processes

 Provides many event/action descriptions, including
memory debugging events

e Supports external script files, utilizing TCL within a CLI file
« Allows the generation of even more complex actions

90
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Remote Display Debugging

Easy, Secure and Fast

TotalView Technologies Confidential



92

Il Totawview

TECHNOLOGIES

Remote Display Client

The Remote Display Client offers users the ability to easily set
up and operate a TotalView debug session that is running on
another system.

TotalView Remote Display has two components:

» a Client, which runs on the remote system

» a Server, which runs on any system supported by TotalView, “invisibly”
manages the connections between the host and client

The Remote Display Client is available for:
e Linux x86
e Linux x86-64
 Windows XP
 Windows Vista
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Remote Display Client

For Windows, TotalView provides a Set up Wizard

r' T¥T Remote Display Client Setup

Welcome to the Remote Display
Client Setup Wizard

This wizard will guide you through the installation of the
Remote Display Client.

1t is recommended that you close all other applications
before starting Setup. This will make  possible to update
relevant system files without having to reboot your
computer,

Chick Next to continue,

... TOTALVIEW

TREUMNUOLUBIES

[ Netx> | | cancel |
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Remote Display Client

 With the Remote Display Client window a user provides the
information necessary for connectivity to the host, and saves

the information in a profile.

 The information includes:
e User name, public key file, or other ssh options
» The directory for TotalView or MemoryScape
* The path name of the executable (full or relative to home directory)
e For indirect connections the client provides for multiple intermediate
host jumps, each by:
 Host Name
» Access type (User name, Public Key file, other SSH)

e Access value
e The Client also provides for submission of jobs to batch
queuing systems PBS Pro and LoadLeveler

94
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Remote Display Client

’ TV Remote Display Client
Eile Help

TotalView

TECHNOLOGIES

~Session Profiles———— 1, Emer the Remote Host 1o run your debug session:

H X % e Remote Hostlpapua I vI User Name :Ibirrvk |

2. As needed, enter hosts inaccess order to reach the Remote Host:
stovepipe bulld Host Access By Access Value :J
@ @ _J

1 v | User Name
X 3 =
2 v I User Name ¥

3. Emer settings for the debug session onthe Remote Host :
TotalView I MemoryScape ]

Path to TotalView on Remote Host: I/hom eftviexporymaryannftoolworkspotalview 8X.5.0-1/bin I

Arguments for TotalView: l I
Your Executable (path & name): |/homebarrykpests/array_with_subLinux

Arguments for Your Executable: chlend_arrav |

Submit job to Batch Queueing System: PBS Pro I'

4, Enter batch submission settings for the Remote Host :

PBS Submit Command: |qsub I

TotalView PBS Scriptto run: |tv_PBS.csh
Additional PBS Options: I |

[ Launch Debug Session

95

No session running I Vi
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LR Totaview
Remote Display

Remote Display

Session Profile Management

Profiles are saved with profile names
Multiple profiles can be generated for various environments
Profiles can be exported and shared

Shared Profile files can be imported and shared by other
users
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Remote Display

Security

Remote Display uses SSH

Remote Display Server allows only RFB (Remote Frame
Buffer) connections to and from the host

No incoming access to the Server is allowed
The Server can only connect back to the Viewer via SSH
Only one Viewer connection is allowed to the Server

As Remote Display connects to systems, the user is
prompted for password information as required

* Note: ssh and X Windows are required
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Thanks!

QUESTIONS?

totalviewtech.com
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TotalView Customer Support

Memory Debuqgqing Discussions at:

debugopedia.com/
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TotalView Customer Support

support@totalviewtech.com
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Starting TotalView on ALCF Bluegene
Il Totawview

EEEEEEEEEEEE

& Use ssh -Y (or -X) to login so that an X11 tunnel is created

& Add '+totalview' to your SHOME/.softenvrc file

& To submit a job for debugging use isub:
Usage:

isub <qsub_args> --run totalview <tv_args> mpirun -a <mpi_args>

e.g.:

isub -t 30 -n 32 -A myproject —run totalview mpirun -a -np 32 a.out
& TotalView will start when job is allocated
& You start of debugging ‘'mpirun’
& Typically the first thing you want to do is hit the “GO” button.

& Be patient while the partitions boot, TotalView will tell you
when the application has been halted

& All processes will be halted after executing exactly one
instruction.



